Hydroxynitrile lyase from Passiflora edulis: Purification, characteristics and application in asymmetric synthesis of (R)-mandelonitrile.
A hydroxynitrile lyase from leaves of Passiflora edulis (PeHNL) was purified and characterized for the first time. The enzyme is a monomer of 15kDa and 18kDa by SDS-PAGE, and gel filtration, respectively. Asymmetric synthesis of (R)-mandelonitrile from benzaldehyde and acetone cyanohydrin in a biphasic system employing the PeHNL from rinds of P. edulis was carried out. Several parameters influenced the enantiomeric purity of the product and initial velocity of the reaction. Both pH and temperature were important parameters controlling the enantiomeric purity of the product. The optimum pH and temperature were pH 4 and 10°C, respectively. At the optimum pH and temperature, the spontaneous non-enzymatic reaction yielding the racemic mandelonitrile was almost completely suppressed. The PeHNL was stable (more than 80% residual activity after incubation for 12h) in the system of methyl-t-butyl ether (MTBE), dibutyl ether (DBE), hexane (HEX), and diisopropyl ether (DIPE) while diethyl ether (DEE) and ethyl acetate (EA) were not suitable solvents. The initial velocity was markedly affected by the type of organic solvent in the biphasic system, while high enantiomeric purity was obtained when organic solvents having logP lower than 3.5 were used. The highest initial velocity of reaction and enantiomeric purity of (R)-mandelonitrile were obtained in the biphasic system of DBE with the aqueous phase content of 30% (v/v). The optimum substrate concentrations were 250mM for benzaldehyde and 900mM for acetone cyanohydrin, and the optimum enzyme concentration was 26.7units/ml. The highest enantiomeric purity of (R)-mandelonitrile was successfully obtained with conversion and enantiomeric excess of 31.6% and 98.6%, respectively. The enzyme showed considerable reusability in batch reaction with high enantiomeric purity of product. Herein, we reported the characteristics of a unique (R)-PeHNL from leaves of P. edulis. The PeHNL from rinds had been isolated for the first time and the enzyme showed great ability in transcyanation of (R)-mandelonitrile with high e.e. in DBE as the co-organic solvent in a biphasic system.